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(54) CHOCOB yCTAHOBKH lUIACTUPil B HH- 
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JIOHHU 

(57) MsoepeTeime othochtcb x He*reAO- 
6bi B a«neft npoM*aneHHOCTH h npeAHaaHane- 

HO «I" pCMOKTa o6ca0HMX KCVIOMM M H30- 



2- 

;umHM oOBOAWBBHJtCB npOAyKTHBWX WiaC" 

to. b soiie nep*op«uw. Uenb - ooecne- 
veHHe'sKOKOMiK MflTepMana imacrup/ . Ha 
TpyBax cnycxaBT nwaBii* « jaxe- 
pu c ynnoTimeflbHU*! aneneHTam h yc- 
T aaoBneHwifl na mmx nnacropb. 3«eM 
sepxioifl ropen Mwaaro ynnoTHHTWibHoro 
MCMeHTB rHApaBimiecxoro naxcpa paa- 
HemaKrr HanpoVna HH».e« ""^J" 
sana HerepneTH-mocTH. AmtHy nnacTUpH 
Btnwcnawr no M4sre»4aTM««ecKofl ♦opwa*. 
npoH3BOA«T sanaxepo B xy ynnoTHHTMb»« 
aneMeHTOB naxepa b xonue»ix ywcrxax 
nnacTMpa'H paciwpeHHe juiacrwpx no ncefl 
. pjmue nyreM cosa»hh» ms fiuroinoro aaBne- 

* |«* B yiBIOTMMTenbWX BHCHBBTBX OBKepOB M 

' B MucnaxepHofl bomb. Taxoe pacnortoxe- 
me nnacrbipa ottecnewaer coxpaHHOCTb- 
ero h ottcaAMoA kohohhm b MMTcpsane, 
ocna&ieMMOM oT8epcTM«»t. 4 hji. 
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HaoOpeTeiwe othochtcb x HefcTBAOow- 
■aK»iefl npo»b«iuieHMocTM, a mmbmho x 
cnocooan penoHra o6caA»«x «°»»""» * 
tbkxb KaonaiiMM oBboahmbobixcb npo fl yx 
thbhux nnacTOB b aoHe nsp*opa«lHii. 

neHHe bxomomhh naTepnana "acyupa. 

Ha 4m r. 1 Hao6pa»eH naxep caboch 
„^ tMAPaanHuecxHA (HPC) c ycxaHOBneM- 
iaiM hb Hen nnacrupen b tp aHcnopTHOM 
„ono*eHH::> «a «t«r. 2 - to _ 
,anaxepoBxe ero ynnoTMKrenbWX BneneB 
xoa Ha nnacnipe; na 4«r. 3 - T ° " - 
Sh „pH*aTHHKOHueruxyMacrKO, nnacru- 

p r. k oBcaAHoft xwioHHe; na 4«r. * 

to «. hph saBepaienHH npnxaTHH KOHue- 



bmx yiacrxoa a n e*op»«POBaKHM cpeAHe- 
ro ynacrxa nnacTwpx «o xacaHHa -c *«n~ 
peHHefl noBepxHOCTbw oocbahoU xohohhm. 

Cnocofi ycraaoBKM nnacTup* b Hirrepr 
>ane HerepneTHMHOCTH oochahoA xonoH- 
wi peaiwayeTcn .cneAy'xWM o6paaoM. 

u. rHnpaanHiecxHll jnaxep,, BxawHSw 
ipcA a epxHH ft I h HHBomft 2 ynnoTHHTenb- 
Hue sneHeHTbi, hbw xoropuwi pasweneH 
AM**epei«HanbH»iB xnanaH 3, ycTaHaBJiH- 
BaeTcn KerannMMCCJOtft nnacTupb 4, xo- 
Topuft *HKCMpyeTca Ha naxepe ynopa»« 5 
H 6. PaccToniwe Hewy ynnoTHMxenbHUMM 
9 jicMCHT aHH 1 h 2 ycTaHa8nHBaeTcn b 

33BMCHH0CTH OT AAHKM nnaCTUpB, w!«pC- 

neneuHoro ho sasHCHMoCTH. h o6ecneie- 
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noamoro saxpurux ynnoTKMTeJib«Jx 
sntmmoB 1x2 Kom^mm yvacTxatot 
nnacrupx. 

OmtHa nn acrupx BHoapaeTcx b coot- 
BercT^KH eb cnenyxnieft a bbh ex mo cTb» 



mo ArtHB* nnacrupx, w; 

1*1 -* AHHH.a nerrepBajia HerepHeTmmoc- 10 

TM O0CaAHOft KOQOHMJ, MJ 

awbi ymiOTHHTejibHoro aneneH- 
1H rHApawwHecxoro naicepa t m;. 
P.-.ft«weBKe b niApaanH^ecKHx na- 
* xepax npk npaataTaa xoKuejsbcx 
ytacTxoa nn acrupx MRa; . . . 
.. 1 paccroxBaa or yctm ckbbxhbu 
.• *pp Bepxaeft rpi^u BHTepaana 
BarepMBTHHHocmi oCcaaHoft xo- 
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K - HOfiynh ynpyrocTH MaTcpHana 
• § Tpy6, ua xoropux npoHaBonHT- 
cx cnycx nnacrapx , Mia; ' 

C - *.OTH0«CHHft HapyxHoro AKanerpa 
x BxyrpeHHtMy TpyG, Ha xoto- 
pux npoHSBOAHTca cnycx nnacru- 

P«l . ' 

jtf - .xos&fcnaeBT Zlyaccona Marepn- 
ana TpyO, ua xoTopux npoHSBO-. 
pa r ex cnycx nn acrupx. 30 
Ilaxep c nnacruptM 4 cnycxaeToTna 
Bacocao-KOMnpcccopaux rpyOax (ae no-. 
Kftiiw) \b o6caAay» Konoaay 1 x Hirrep- 
»any 4 0 * BerepueraxHocTB , ocnaQneRBOHy 
oraepcraxm B* Haxaaft ytmormrathmA 35 
MewRT 2 ycraHaBJiHBaxrr Tax t vrohu 
Vtro Bcpxaicft top en Gun aanpoTna aaxaea . 
rpaxxnu HHTcpaana 1 0 . DSpa stom paccro- 
aaaa Mcany bkxbbm TopaoM sepxiiero yn- 
. noTHMTCJifcHoro ajieMBBra 1 H Bepxiteft 40 
rpawtQM HffrepBana 1 0 cocraBHT BenaiH- 

ay a, paaityi) 2 .|^7^C^ « yTOTUBajxsyw 

• yAnuBeme Bacocao-xoMnpaccopBUx Tpy0 

- npH ycTaHose nn acrupx • Cosflaxrr a naxe-** 

pe HsCtrroiHoe AaaneHae nopxnxa 2-3 Mil a 
. a aanaxepoBUBaxrr ymoTBRTeaue an cue h- 

tu 1 h* 2 b xonneatcx yiacrrax nn acrupx 
' 4 (4»tr« 2). ^Buaaxrr A^BJieBHe ■ naxe-^ 

pc m 'pacxmpxioT ero cxa^ana ynnoTHH- SO 

T€JII»BUHH 9AeMeBTa>ftf " I M 2 COOTBeTCTBy- 

xxme xoHucBue yiacrxH nnacrupx 
(4h r. 3)« Docne lero OTXpUBaerca flH<Jr- 
tepeHuaan*au« xnanaa 3, npCABapHTeni- 
ho h acTpoe bhur Ha sananttoe naB/ieaae, 1 55 
H paooqeft &'.aixocTb» pacnapxttT cpeAHww 
qacn* nnacrupx. AaaneHae b naxepe ncr- 
tfbisax>T ao pacweTBoro P4 r cflecnewBaw- 
mero npHxarne xoHuesux yqacrxoB nnac- 



■rupx AaaneHMeM P^ 9 npu tom epeABXx 
sacTb nn acrupx b kht psane l r ac^op- 
mpyeTcx pacveriajM naaneMMftN fj^P^ 
AO xacaiwx c Bftyrp hk A QOBepxKocrbxi 
oOcaAHoft xanoHHM Ann Hcxnx^ieHHX Happy- 
s ok Ha BHTtpBan l fl (*ir, 4). B npoqcc- 
ee y cr xhobkh nnacrup> 4 anecre c naxe- 
poH ncpcMCojaeTCX o t ho cut cn i>h o Hirrep- 
sana l fl odcaAHoft kojiohhu aa BejutwHy 
a/2 1 ho OnaroAapx sudopy AnHuu nnac* 
rupx b cooTBereTBywaeA ero opBeRTauBH 
nepeA ycTaBOBxoft oTHocnrenbuo huxhcA 
rpaHMttu HHTcpsana xomjeBue yiacr- 
xb nnacrupx, npHxarue x oOcbaroU xo~ . 
AOune y OynyT aaxoAMTbCB aae Harepaana 
1 6 »a paaBOK paccroxHMH a/2 or coot-: 
BCTCTxyxatHx ero rpaHHA, Taxoe pacnono* 
xeBRe nn acrupx oCccdcwt coxpaHBocr.b 
ero b joCcaABoft xoaobku b' KHTepBan«t 9 

OCnafijfeHBOM OTBepCTBMMf, 

♦ o p M y. « a H 3 0 0 p e B H 

Cnocoft ycTaBOBxa imaCTwja a Mirrep- 
Bana Be rep mbth iho cth oOcbabor xoaob- 
bu 9 aXnxmaxxxKA cnycx xa TpyOax mpr 
paBABnecxHX naxepos c ynnoTBurenbBU- 
m dncMearawH k y ct bh oajie HHoro Ha bhx 
nn acrupx, aanaxepoaxy ynnoTKUTenbHux 
BiieNCHTOB naxepa b xdBueBux yiacrxax 
nn acrupx k pacampeBHe nn acrupx no 
aceft abb bIb]* nyreM coanaHHx aaGuroiHoro 
AainasHX b ynnoTRHTenbHux aneMextax 
naxepoa a b HeacnaxepBoft soae 9 o r n a- 
n a » r m It c x reM t yro % -c neni»x> \ 
o6ecneMCKHii bkobomih Harepaana nn acru- 
px f nocne cnycx*. nn acrupx aepxHsia to- 
pea BBxaero ynnoTBHTenbHoro anekevra / 
r«AP«BJTM«iecxoro naxepa pasueiBaxrr aa^ 
npoTHB BKuxaeJl' rp aaauu. aarepB an a ae- 
repHeTHtiHocTH, a AmtHy nn acrupx buGh- 
pajor a cboTBCTCTBMH co cneAyxqeft saaa- 

CHKOCTbS 



W.t2(K^^H^) t 
1 B(C*-1) 



rAC L- Anaaa nnacrupx, n; ' 

1, nnaaa aarepBana aerepHeTRu- 

HOCTH OdcaAHOft KOnOHHU, MJ 

Anaaa ynnoTHHTcnbHoro 3neMcn- 
* Tt rMApaBnaHecxoro naxepa, m; 
• P - AABneaae b ranp aana ne ckh x na- 
xcpax npa npaxaTaa xoaueBUX m 
yiacTKOB nn acrupx , Mlla; 
1 - paccroxKMe ot ycTbx cxBaxxHu 
AO BcpxHcn rpaHHOu MHTepsana 
HerepMcTHMHocTH oGcaAHoA xo- 
noHHhi» m; 
E - Monynb ynpyrocTH Marepaana 



cny« fni«emp,,Mn. | 
" Z^f 6 H W™> W*«Tp. k 



.npoiwaonMTcn cnycic imacrwp« ; 
«°»*4»^HeHT IlyaccoHa MatepMana 

TPyfl. M XOTOPMX npoHSBPAHTCJt 

enyeic nnacTupfl, 
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(54) A METHOD FOR PLACING A 
PATCH IN A LEAKY INTERVAL OF 
CASING 

(57) The invention relates to the oil 
production industry and is designed for 
repair of casings and 
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isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 
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The invention relates to the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. 

The aim of the invention is to provide economical use of patch material. 

Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 
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portions and deformation of the middle portion of the patch until it touches the inner surface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements 1 and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 
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packing elements 1 and 2 be completely covered by the terminal portions of the patch. 
The length of the patch is selected according to the following equation: 

f 



where L is the length of the patch, m; 

/o is the length of the leaky interval of casing, m; 

/pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material of the pipes on which the patch is lowered 

MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

u is Poisson's ratio for the material of the pipes on which the patch is lowered. 

The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 
leaky interval / 0 of the casing that is weakened by holes 8. Lower packing element 2 is placed 
so that its upper end is opposite the lower boundary of the interval / 0 . Here the distance 
between the lower end of the upper packing element 1 and the upper boundary of interval / 0 

P-/(l-2p.) 

is the quantity a, equal to 2 g ^ ^ , taking into account the elongation of the tubing 

during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig 2) The 
pressure in the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements 1 and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated Pi 
ensuring that the terminal portions of the patch are squeezed 
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by pressure P h where the middle portion of the patch in the interval lo is deformed by the 
calculated pressure P2 «P\ until it touches the inner surface of the casing, to eliminate 
loading on interval Iq (Fig. 4). During placement, patch 4 together with the packer is moved 
relative to the interval lo of the casing by a distance a /2, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval /o, the terminal portions of the patch, squeezed against the casing, will be located 
beyond interval lo at equal distances of a/2 from its corresponding boundaries. Such a 
disposition of the patch ensures that it is maintained in the casing in the interval weakened by 
holes. 

Claim 

A method for placing a patch in a leaky interval of casing, including lowering on 
pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the interpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, after lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 

where L is the length of the patch, m; 

lo is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 
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of the pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 
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the patch is lowered; 

u is Poisson's ratio for the material of the pipes on which the patch is lowered. 



[figures under columns 5 and 6] 

[see Russian original for figure] [see Russian original for figure] 

/p.e. 
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/p.e. 



Fig. 2 
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[see Russian original for figure] [see Russian original for figure] 

Pi 
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Fig. 3 



Fig. 4 
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